Attachment I
WSB-113-94
Page 1 of 50

Physical Separation
Treatability Study

LYTAY IR )

Rocky Flats
Operable Unit No. 2
Surficial Soil

DOCUMENT C MSSHCATK»I
BVIEW W
CLASSIF OCAT\ONO"!CE

Document Control Number
RF/ER-94-0010.UN




RF/ER-94-0010.UN

PHYSICAL SEPARATION
TREATABILITY STUDY

ROCKY FLATS
OPERABLE UNIT NO. 2
SURFICIAL SOIL

U.S. DEPARTMENT OF ENERGY
The Rocky Flats Environmental Technology Stte
Golden, Colorado

ENVIRONMENTAL RESTORATION PROGRAM DIVISION

OCTOBER 1994

(?}3 151



Physical Document Number RF/ER-94-0010 UN

Separation Section Approvals, Rev 0
Treatability Page 1ofy
Study Effective Date

Approved By

U\) g M 10549

Program Manager Y Date
W S Busby

0-/7-9
Project Maryiger Date
W J Roushey
= (217 FE
Quality Assurapée Pro Manager Date
R S Luker




Physical Separation Document Number RF/ER-94-0010 UN
Treatability Section Table of Contents , Rev 0
Study Page 1of i

TABLE OF CONTENTS

Section Page

INTRODUCTION

Site Description

Site Name and Description

History of Operation

Waste Stream Description

Production Wastes

Pollutants/Chemucals

Treatability Study Metallic Contamunants of Concern (COC)
Programmatic Risk-Based Preliminary Remediation Goals (PPRG)
Treatment Technology Description

Treatment Process, Description, and Operating Features
Previous Treatability Studies at the Site

CONCLUSIONS AND RECOMMENDATIONS
Conclusions

Recommendations

Muineralogical Investigation

Pilot Study

TREATABILITY STUDY APPROACH
Test Objecuves and Rational
Samplhing and Analysis

RESULTS AND DISCUSSION

Data Analysis and Interpretation

Analysis of Waste Stream Charactenstics

Analysis of Treatability Study Data

Mass Balance for Overall Process

Distribution of Metals for Individual Unut Operations
Dry Screen Results

Wet Trommel Results

Attnuon Scrubber Results

Wet Screen Results

Gravity Separation (Mineral Jig) Results

Gravity Separation (Table) Results

Sprral Classifier Results

Centnfugal Concentrator Results

Hydrocyclone Results

Specific Gravity Values for COC Mineral Specie 4-11

N
o

-
(] ] ]

1]
U WD LI BRI D) e et poet et et ot

ot pd ok el ot et rwnd b ped o ek ek
p—

Pk pond fed et et pard fmb pd pmnk b ok pmnd
1

1
=N

[N
PP PR
O =t s Pt et et s

PERPRERPE PO

VO~ WNPLWN—
-h-h-!k-h !
Nele e Ju IR Ne We Wa W N N & Iy i

ot ek et ok ot o ot Pk Pk Pt ok e Pk ket O N e O D= O FHWWLWNNNDNN N ——~O
P
b
— O

PR PPPLPPPEARPRARERRARLARL, WVWLWWL PDNPDDN

RPN -
LNNDNNNNDRNNDNDDN -




Physical Separation Document Number

RF/ER-94-0010 UN

Treatability Section Table of Contents , Rev 0
Study Page 11of u
414 Comparison To Test Objectives 4-12
42 Quality Assurance/Quality Control (QA/QC) 4-12
50 REFERENCES 5-1
Figure

31-1 Integrated System for Treatability Study 3-2
Table

124-1 Programmatic Prehminary Remediation Goals 1-3
411-1 LESAT Feed, PPRGs, and Rock Creek Study Soil Analyses 4-2
412-1 Unt Operations Stream Concentrations 4-3
4121-1 Mass Balance Values in Percent 4-4
4122-1 Dry Screen Results 4-6
41222-1 WetTrommel Results 4-7
41224-1 WetScreen Results 4-7
41225-1 Mineral ig Results MG/KG 4-8
41226-1 Table Results MG/KG 4-9
41227-1 Spual Classifier Results 4-10
41228-1 Centnfugal Concentrator Results 4-10
412209-1 Hydrocyclone Results 4-11
4123-1 COC Miuneral Specific Gravites! 4-12
Appendices

Appendix A Acronym Lust A-1
Appendix B Data Summarnes B-1

\Q

~7

LS




Physical Separation Document Number RF/ER-94-0010 UN
Treatability Section 10,Rev 0
Study Page 10of4

1.0 INTRODUCTION

1.1 SITE DESCRIPTION
1.1.1 Site Name and Description

Rocky Flats Environmental Technology Site (RFETS), a 6,550 acre industrial reservation 1s
located 1n northern Jefferson County, Colorado RFETS lies on two major geological units
unconsolidated surficial units (Rocky Flats Alluvium, vanous terrace alluvia, valley fill alluvium,
and colluvium) underlain by Cretaceous bedrock (Arapahoe Formation, Lararmie Formation, and
Fox Hills Sandstone) Groundwater moves under confined conditions 1n surficial and shallow
bedrock units Additionally, confined groundwater flow occurs 1n deeper bedrock sandstones
Surficial soils are predominantly moderately deep to deep, well-drained clay loams of moderate to
low permeability (Final Phase II RCRA Facility Investigation Remedial Investigation, Work Plan
[Allunal], U S Department of Energy, Rocky Flats Office, Golden, Colorado, 29 February
1991)

1.1.2  History of Operation

From the mud-1950s to the present, RFETS has been a government-owned (U S Department of
Energy [DOE]), contractor-operated facility that fabricated nuclear weapon components from
plutonuum (Pu), uranmum (U), and other non-radioactive metals (principally berylium (Be) and
stainless steel) Plutonium was also recovered 1n the facility when 1t reprocessed components after

they were removed from obsolete weapons

1.2 WASTE STREAM DESCRIPTION

1.2.1 Production Wastes

Radioactive and nonradioactive wastes were generated 1n the production processes Plant waste
handling practices involved onsite and offsite recycling of hazardous matenals, onsite storage of

N
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hazardous and radioactive muxed wastes, and offsite disposal of solid radioactive matenials at other
DOE facihites In the past, hazardous, radioactive, and radioactive muxed wastes were stored and
disposed onsite Primary assessments under environmental remediation programs have identified
some of these storage and disposal locations as potential sources of environmental contamination

1.2.2 Pollutants/Chemicals

The 903 Pad, located on the south eastern side of the plant, is a portion of Operable Unit No 2
(OU2) and covers an area 113 meters wide by 120 meters long In 1958, waste drums were stored
at thus location Contarmunated so1l was first discovered 1n 1964 1n an area where 210 liter drums of
plutonium-laden lathe coolant o1l were stored The drums contained cutting oil and carbon
tetrachlonnde contaminated with plutomium and uranium cuttings from nuclear weapons components
machining operations

By 1968, all of the drums had been removed, processed, and shipped offsite for disposal The
contarmnated area was covered with a pad consisting of successive layers of fill durt, gravel, and a
final layer of asphalt The level of contamination 1n the soil ranged between 2,000 to 300,000

disintegrations per munute (dpm)/100 square centimeters (cm?2), with penetration depths of 3 to 20
cm The plutomium metal was onginally deposited as fine metallics. It oxidized into PuO; in the
environment The average size of the PuO; particles was 0 2 mucrons (Soil Decontaminanion

Cnitenia Report,] A Hayden, et al, Rockwell International, November, 1990)
1.2.3 Treatability Study Contaminants of Concern (COC)

For the purposes of this study, seven COC’s were 1dentified by the Colorado Department of
Public Health and Environment (CDPHE) for investigation.

1) Arsenic (As)
2) Banum (Ba)
3) Beryllium (Be)
4) Cadmum (Cd)
5) Chromuum (Cr)
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6) Lead (Pb)
7) Selenium (Se)

1.2.4 Programmatic Risk-Based Preliminary Remediation Goals

(PPRGs)
PPRG:s for residential soil are from the July 1994 document of the same name The values are ‘
presented 1n Table 1 24-1 The values are nisk-based and, 1n this case, are calculated for a

residential exposure scenario

Table 1.2.4-1 Programmatic Prelinunary Remediation Goals

Analyte As Ba Be Cd Cr Pb Se
PPRG 366 192 1397 102 204 Not 137
(MG/KG) E-01 E+04 E+02 E-01 E+06 Established! E+03
Vi488
E+03

1The Office of Solid Waste and Emergency Response (OWSER) of the EPA has recommended using
the EPA Uptake Biokinetic (UBK) Model as a nsk assessment tool to predict blood lead levels when
predicting soil lead cleanup levels at CERCLA/RCRA sites (U S Environmental Protection Agency, Don
R Clay, OSWER, August 29, 1991) When the model 1s run with EPA's agency-wide lead strategy
benchmarks, an acceptable soil level of approximately 500 ppm is predicted for the level of lead-
cleanup in soil

1.3 TREATMENT TECHNOLOGY DESCRIPTION

1.3.1 Treatment Process, Description, and Operating Features

A detailed descniption of the TRU-Clean® Process can be obtained from the March 31, 1993
report entitled, “Plutonium 1n Souls Treatability Studies Rocky Flats Plant Operable Umit 27, by T
K Wenstrand and T M Murank Tlus report descnibes all aspects of the Physical Separation
Treatability Test, including operating features, performed by Lockheed Environmental Services
and Technology (LESAT) of Las Vegas, Nevada on OU2 surficial soils which generated the
residues sampled for thus treatability study

JV? ”7%"3
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1.4 Previous Treatability Studies at the Site

In addition to the LESAT Report, another souls treatability study was reported 1n August, 1994
entitled, “Rocky Flats Plant Soil Treatment Bench-Scale Treatabihity Studies (Nuclear Remediation
Technologies Division, General Atomics-San Diego, Califormia, GA-C21818) Thus study
reported on preliminary charactenzation, flotation/attrition scrubbing tests, and leaching tests
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2.0 CONCLUSIONS AND RECOMMENDATIONS

2.1 CONCLUSIONS

Thus physical separation treatability study investigated the performance of vanous gravity
concentrating and size separating unit operations that compnse the TRU-Clean® Process Overall,
the TRU-Clean® process was ineffective 1n concentrating the seven COCs of interest The most
likely cause of the ineffectiveness was a lack of differences between the specific gravities of the
COC:s and the bulk of the remaimng soil matrix Although not specifically investigated, the results
strongly indicate that the mineralogical specie were not a variety that were effectively concentrated
using gravity concentrating devices None of the size separation techmiques were sufficiently
effective erther

Overall, this treatability study found that the COCs did not concentrate when subjected to physical
separation techmiques These results strongly imply that the COCs specified for the study were 1n
the form of naturally occurring munerals Had the COCs been placed 1nto the environment as the
result of plant operations, they would have probably been in metallic form Furthermore, if the
COCs had been 1n metallic form, the physical separation techniques employed here would have
been effective due to the high density of metals versus the bulk soil

2.2 RECOMMENDATIONS

2.2.1 Mineralogical Investigation

Some muneralogical evaluation of surficial soils 1s warranted to aid future recommendations with

regard to remediation 1nvestigations

2.2.2 Pilot Study

Previous soils studies have focused on removing radionuclide contamination Should a pilot plant
study be conducted to remove radionuchides, the recovery of 1dentified muneral COCs could be
accomplished concurrently

’/r€
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3.0 TREATABILITY STUDY APPROACH

3.1 TEST OBJECTIVES AND RATIONALE

The objective of this study was to deterrine the ability of the unut operations employed in the
LESAT Treatability Study as a remedial technology for the removal of the seven 1dentified COCs 1n
the form of elements of unknown muneralogy The technology had previously been evaluated for
its ability to remove radionuchide contamuination from samples of RFETS so1l The rationale for
this study was to expand this investigation to include the mineral COCs Specifically, this study
was mtiated at the request of the CDPHE 1n correspondence dated February 18, 1994 to

DOE/RFFO

A Physical Separation Treatability Test was conducted by LESAT of Las Vegas, Nevada Samples
of soil residues from that test were used for thus treatability study Details of the LESAT Program
can be obtained from the March 31, 1993 Report, “Plutonium 1n Soils Treatabihity Studies Rocky
Flats Plant Operable Unit 2,” by T K Wenstrand and T M Murank Since that formal report has
been submutted to the Rocky Flats Field Office (RFFO) (NMH-065-94), 1t will be used as a
reference, but not quoted 1n full However, the Integrated System for Treatability Study diagram
(See Fig 4 1 7 from the LESAT Report) 1s reproduced 1n this report (See Fig 3 1-1) Thus

diagram can be used to compare the results presented 1n the following sections

Samples were taken of identified feed and product streams to be used for evaluation of the

following physical separation technologies

* Trommel Screen

» Spiral Classifier

e Attntion Scrubber

* Gravimetric Separator

* Hydrocyclone

¢ Centnfugal Concentrator

!’yI}‘L
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Field Feed Mass =100 0% — Screened Mass = 21 1 %
>6 3 mm Trommel Reject
Mass = 23 8%
Pu =086 pCyg
Organics
Mass =038% -e—— Dry Screen &1 Wet Trommel
Pu = 87 5 pCvg
Attnition
Scrubber
Table Concentrate
Mass = 0 58%
Pu =8 47 pCi/g
A >4 75 mm
Mass = 1 02%
‘ 475 mm Wet _
Hutch 2 Table | Screen Py =154 pCi/g
' Table Concentrate
Table Tail Mass=11%
Mass = 1 72% Pu=<MD pCig
Pu=110pCvg
Mineral Jig > Hutch 1 Table
Table Tail
Mass = 114%
Pu=6 54 pCig
Organics
Mass =052% <% Spiral Classifier
Pu = 157 pCig

Centnfugal Concentrate
Mass = 9 8%
Pu=76 1pCi/jg

Hydrocyclone Overflow
Mass = 6 6%
Pu=377pCig

I —

Centnfugal
Concentrator

Hydrocyclone
104 kPa

Hydrocyclone Underflow
Mass =97%
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Pu= 316 pCi/g

Figure 3.1-1 Integrated System for Treatabiity Study
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The multple gravity separator :dentified by CDPHE to be analyzed 1n this study was omutted 1n the
ongmal LESAT Study The hydrocyclone, however, was run and 1s included in thus study

Since the soils residue samples required repacking per RFETS waste procedures, a waste
resampling and repacking plan was developed for this study The Permacon, a controlled
environmental facility located 1n Tent 10 on the 903 Pad, was used for thus purpose Samples were
taken of the 1dentified product streams and shipped to an offsite analytical facility for metals
analyses

3.2 Sampling and Analysis

Sampling was conducted according to RFETS procedures L-3306-A,Waste Characterization
Sampling Procedure Inside the Protected Area (Effecuve Date 12/11/91), and L.-6245-E, Sampling
Procedure for Waste Charactenization (Effecuve Date 4/20/94)

Chemucal analyses were conducted by Lockheed Analytical Services (LAS-Las Vegas, Nevada)
EPA Procedure 6010 using Inductively Coupled Plasma (ICP) was used to detect barium,
beryllium, cadmium, and chromuum EPA Procedure 7000, Graphite Furnace Analysis, was used

to detect arsenic, selenium, and lead

l)? 194 s
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4.0 RESULTS AND DISCUSSION

4.1 DATA ANALYSIS AND INTERPRETATION

4.1.1  Analysis of Waste Stream Characteristics

Thus study focuses on the response of munus 50 8 mm so1l to the 1dentified unit operations The
original LESAT Study blended multiple drums of OU2 surficial souls to generate a composite feed
material An analytical aliquot was sphit out of that composited material The results of that
analysis represent the waste stream used as feed and investigated for thus study These values are
compared to the PPRGs and the Rock Creek Study data (See Table 4 1 1-1) The Rock Creek
Drainage Background Study 1s important to the Background Soils Charactenization Plan (BSCP)
and this study because 1t provides comparative values for the COCs

Samples were collected 1n 1992 and 1993 from the Rock Creek Drainage Area (the
Rock Creek data set) in the northwest quadrant of the buffer zone of RFETS Thus
data was collected 1n support of the Resource Conservation and Recovery Act
/Comprehensive Environmental Response, Compensation and Liability Act
(RCRA/CERCLA) investigations for OU1 and OU2 to establish a background soil
chemustry for determining the nature and extent of contamination, and for human
health nisk-assessment purposes (Background Souls Charactenization Plan,
RFETS/ER-M-94-00022, May 1994)

The LESAT Feed values were consistently below the Rock Creek background values The values
for beryllium, cadmum, and chromium were an order of magnitude lower The PPRG for arsenic
at 0 366 MG/KG was an order of magnitude lower than the corresponding LESAT value of 3 5
MG/KG The beryllium value of 0 63 MG/KG was also higher than the PPRG value of 0 149
MG/KG The remaining LESAT values were consistently lower than the PPRGs, some were
several orders of magmtude lower Beryllium had been previously 1dentfied as a target
contamunant in soils (Final Treatability Studies Plan [TSP}], Section 5 2 1, August 26, 1991)
Arsenic was not 1dentified as a target contaminant in the TSP When the LESAT Feed matenal

4
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from OU2 was compared, it was questioned whether there was a metals COC 1ssue 1n Light of all
values found to be less than background

Table 4.1.1-1 LESAT Feed, PPRGs, and Rock Creek Study Soil Analyses

Analytes in MG/KG

Descnption As Ba Be Cd Cr Pb Se
LESAT Feed 35 102 | 063 | 078 85 | 269 | 047
PPRG 0366 | 19020 | 0149 | 137 | 4sso! | 5002 | 13700
Rock Creek3 579 | 1997 | 155 | 135 | 1521 | 3762 | 060

1value for Cr+6, Value for Cr +3 = 2,040,000
2y alue Denved from EPA Uptake Biokenetic Model as Described in Footnote 1 of Table 1 2 4-1
3Table 3-9, Section 30, Page 18 of 25, Background Soils Characterizaton Plan, RFP/ER-M-9400022,

May 1994

4.1.2 Analysis of Treatability Study Data

Metallic concentrations for the process streams produced as a result of the investigated LESAT unut
operations are shown 1n Table 4 1 2-1 Consistent with the results presented 1n Section4 1 1,
arsenic and beryllium were above their respective PPRGs by up to two orders of magnitude The
remaimng five metal COC were under their respecuve PPRGs which was also consistent with the
results in Table 4 1 2-1 Ths data indicated that banum, cadmium, chromrum, lead, and selemum
were under their respective PPRGs and were not considered to be COCs  Arsenic and beryllium
concentrations were above their PPRGs, however, when the untreated feed matenial (1e , LESAT
Feed) was considered Arsenic and beryllium COC concentrations were below the background
(Rock Creek) which indicated that arsenic and beryllium were not COCs

4.1.2.1 Mass Balance for Overall Process—Table 4 1 2 1-1 provides individual metal
mass balances around the overall process flow diagram shown in Figure 3 1-1 It should be noted
that the product mass values shown in Figure 3 1-1 are taken from the LESAT Report

r; MaCS
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Table 4.1.2-1 Unit Operations Stream Concentrations
Product| As Ba Be Cd Cr Pb Se
Descnption Mass-%| MGKG | MGKG | MG/KG | MG/KG | MG/KG | MGKG | MGKG
Programmatic Risk-Based 366 1902 149 137 12 04 |Not 137
Preliminary Remediation E-01 |E+04 | E-O1 E+02 |E+06 |Estl E+03
Goals V14 88
E+03
Dry Screen Organic 038 | 621 128 060 14 110 565 13
Dry Screen-Oversize internal] 598 | 1133 027 077 30 166 066
Stream
Dry Screen-Undersize Internall 619 112 078 080 122 375 090
Stream
Trommel-Oversize 238 171 74 002 080 099 84 225
Trommel-Undersize Internal| 618 732 042 080 8.2 550 078
Stream
Wet Scrm Oversize (>4 Mesh)| 102 173 590 031 081 65 251 228
Hutch 1 Table Concentrate 11 172 213 029 080 45 377 226
Hutch 1 Table Tailing 114 173 127 020 080 23 109 227
Hutch 2 Table Concentrate 172 173 145 020 080 33 188 227
Hutch 2 Table Tailing 058 614 743 038 079 109 170 060
Classifier Cleanout (Org) 052 171 237 020 080 28 253 225
Classifier Underflow 122 173 185 020 080 23 84 227
Centnfugal Concentrate 98 225 191 11 10 288 849 227
Hydrocyclone Overflow 66 172 241 15 11 344 111 226
Hydrocyclone Underflow 97 173 219 14 13 303 933 227
Note [n Table 4.1.2-1, the sum of the product streams equals 78 8% The >50 8 mm matenal rejected
in the field accounted for21 1% for a total mass balance of 99 9%
1The Office of Solid Waste and Emergency Response (OWSER) of the EPA has recommended using
the EPA Uptake Biokinetic (UBK) Model as a nsk assessment tool to predict blood lead leveis when
predicting soil lead cleanup levels at CERCLA/RCRA sites (U S EPA,DonR Clay, OSWER, August
29, 1991) When the model is run with EPA's agency-wide lead strategy benchmarks, an acceptable
soli-level of approximately 500 ppm s predicted for level of lead-cleanup in soil
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Individual values for metals were calculated by multiplying individual mass values from Figure

3 1-1 wath the analytical values provided in Table 4 1 2-1 Those values were summed for a given
metal and then individual percentages were derived for each unit operation (1 € , centrifugal
concentrate) In thus way, the overall distribution and behavior of a given metal can be tracked
through the individual unit operations and overall process used in the Lockheed Treatability Study

Table 4.1.2.1-1 Mass Balance Values in Percent

Product
Description Mass-%| As % Ba% | Be% | Cd% | Cr% | Pb% Se %
Dry Screen Organic 038 13 228 59 131 79 41 03
Trommel Oversize 238 221 04 01 0 05 01 09
Wet Screen Oversize 102 10 29 14 0 29 11 26
Hutch 1 Table Concentrate 11 10 11 05 0 21 112 387
Hutch 1 Table Talling 114 107 06 02 0 11 02 11
Hutch 2 Table Concentrate | 172 16 07 02 0 16 04 19
Hutch 2 Table Talling 058 20 131 22 0 48 12 01
Classifier Organic 052 05 12 04 0 11 05 26
Classifier Underflow 122 114 09 03 0 11 o1 09
Centrifugal Concentrate 98 120 123 162 131 163 161 88
Hydrocyclone Overflow 66 6.2 119 279 263 20.1 252 114
Hydrocycione Underflow 97 91 108 236 263 206 187 960
sumst 788 788 788 788 788 788 788 788
1These sums and calculations are based on the minus 50 8 MM matenal and do not include the plus
50 8 MM materiai that was field screened and set aside as field reject The plus 50 8 MM matenal
accounted for 21 1% which, when summed with the matenal inventoried, results in 99 9%
accountability

The munus 50 8 MM (2 1n ) matenal accounted for 78 8 percent of the total material The
remainder of the matenal was rejected 1n the field dunng sampling The trommel oversize mass of
23 8 percent was the largest portion of the minus matenal, accounting for some 30 percent of the

ﬁ}’g'f‘
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total The remaimng process streams varied from 0 38 to 12 2 percent with no pattern to the
distribution of mass

In addition, there was no pattern to the metals distnbution When 20 percent or more was used as
the cutoff for a "sigmificant” distribution of matenal to any process operation, there were few
munerals which were successfully concentrated The trommel oversize had 22 1 percent of the
arsenic, the dry screen had 22 8 percent of the banium, the hydrocyclone overflow contained 27 9
percent of beryllium, 26 3 percent of the cadmium, 20 1 percent of chromium, and 25 2 percent of
lead The Hydrocyclone underflow contained 23 6 percent of the beryllium, 26 3 percent of the
cadmium, and 20 6 percent of the chromum These latter analytical values indicate that the values
are split between the hydrocyclone underflow and overflow

Although the hydrocyclone overflow had four metals 1n the plus 20 percent category, when
compared to the hydrocyclone underflow, which had three (nearly four as lead was 18 7 percent)
metals 1n the plus 20 percent, there was essentially no difference between the concentrated and
tailings streams and no sigmificant concentration of values

However, the matenal reporting to the hydrocyclone underflow was the smallest 1n particle size
and should have had the hughest concentration of all metals throughout A classic metallurgical
relationshup exists among particle size, particle density, and metals concentration As particle size
decreases, particle density and metals concentration increases That anticipated mineral behavior
was not observed here One explanation for this not being the case 1s that the COCs were not in a
mineralogical form wherein the gravity concentrating unut operations were effective

This behavior may be attributed to the nature of the treatability study because the unit operations
were not run 1n a process string configuration where one unt operation provided the feed to the
next unut operation on a continual basis Material was fed on a batch basis from one umit operation
to the next. The test was not conducted in a process string mode, thus equilibrium was never
achieved Batching the matenal through one umt operation at a tiume does not achieve equilibrium
distribution of munerals and particles

Iélzr(s




Physical Separation Document Number RF/ER-94-0010 UN
Treatability Section 40,Rev 0O
Study Page 6 of 13

Overall, no clear concentration of metals was found 1n any unit operation The distribution of
metals for individual unit operations 1s discussed 1n the following sections

4.1.2.2 Distribution of Metals for Individual Unit Operations—The following
sections provide analytical and mass distribution data for each of the unit operations conducted n
the treatability study

4.1.2.2.1 Dry Screen Results—Table 4 122 1-1 shows selected data for the dry screen
urut operation Although not specifically :dentified as one of the unit operations for analysis, the
results for the dry screemng operation are presented for overall evaluation. The undersize matenal
contained between 69 to 89 percent of the analyzed metals which followed the 69 percent of the
mass that reported to this fraction

Table 4.1.2.2-1 Dry Screen Results

Analyses MG/KG| As Ba Be Cd Cr Pb Se Stream Fraction
Oversize 598 113.3 027 077 30 166 066

Undersize 619 1120 078 080 122 375 090

Organic 62 1 1280 060 14 110 565 13

Distnbution

Oversize, % 29 30 13 29 10 16 24 030
Undersize, % 70 69 86 70 89 83 75 069
Organic, % 1 1 1 1 1 1 1 001

4.1.2.2.2 Wet Trommel Results—Table 412 2 2-1 shows selected data for the wet
trommel unut operation Thus data indicated sigmificant concentrations of all minerals, except
selemium, 1n the undersize fraction. However, this apparent concentration effect was due to 70
percent of the mass reporting to the undersize fraction rather than a true concentration effect
Selenium showed an anomalous behavior as 92 percent of the selemum reported to the oversize
Thus result was not anticipated because munerals are typically concentrated in the finer sized
fractions
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Table 4.1.2.2.2-1 Wet Trommel Results
Analyses MG/KG| As Ba Be Cd Cr Pb Se Stream Fraction
Oversize 171 74 020 080 099 84 225
Undersize 618 732 042 080 82 550 078
Distnbution
Oversize, % 11 4 17 30 5 6 92 030
Undersize, % 89 96 83 70 95 94 8 070

4.1.2.2.3 Attrition Scrubber Results—Feed to the attnition scrubber was a combination of
wet trommel undersize and dry screen undersize The product of the attrition scrubber was passed
directly through to the wet screen Samples were not taken of the attntion scrubber product so an
analysis was not possible

4.1.2.2.4 Wet Screen Results—Table 4 12 2 4-1 shows selected data for the wet screen
unit operation Wet screerung results indicated that the COCs followed 98 percent of the mass that
reported to the undersize There was essentially no selective concentration that took place when the
feed matenal was compared to the undersize on a metal by metal basis

Table 4.1.2.2.4-1 Wet Screen Results
Analyses MG/KG| As Ba Be Cd Cr Pb Se Stream Fraction

" o
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Distnbution
Oversize, % 2 1 1 2 1 1 2 002
Undersize, % 98 99 99 98 99 99 98 098

Note The shaded areas indicate that the data was calculated for each analyte from the weighted
averages of ali products
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41.2.2.5 Gravity Separation (Mineral Jig) Results—Table 4 122 5-1 shows selected
data for the mineral jig unit operation Most of the metals subjected to the action of the mineral jig
followed 72 percent of the mass that reported to the undersize There was essentially no selective
concentration that took place especially when the feed matenial was compared to the undersize on a
metal by metal basis

Table 4.1.2.2.5-1 Mineral Jig Results MG/KG

Analyses MG/KG| As Ba Be Cd Cr Pb Se Stream Fraction

. T T T T ﬁ” . - - -
g * !

b $‘§
| <F ot A M

B & iy R 3, % % 4 T R & 5 53 & >, W S :

i3

52?’3“:’“% e A B i i etk QRTINS LA

Distnbution

Oversize, % 31 5 9 23 6 19 25 028

Undersize, % 69 95 91 77 94 81 75 072

1The oversize portion of the minerals Jig contains the more dense mineral parnticles

2The undersize portion of the minerals )ig contains the less dense mineral particles

Note The shaded areas indicate that the data was calculated for each analyte from the weighted
averages of all products in this instance, all values were calculated as no individual streams were
analyzed

4.1.2.2.6 Gravity Separation (Table) Results—The two hutch concentrates from the
J1gging operation were individually subjected to gravity concentration through the use of a tabling
operation Table 4 12 2 6-1 shows selected data for the tabling unit operation With the
exception of lead, 1n the table concentrate from Hutch 1 feed, the remaiing metals followed the 78
percent of the mass that accounted for Hutch 1 Tailing Since tabling was a gravity concentrating
unit operation, it was expected that minerals of higher density would selectively be concentrated 1n
the table concentrates The fact that most of the metals reported to the tailing for Hutch 1 was not
expected The analytical value of 377 MG/KG for lead was almost two orders of magnitude higher
than the feed matenal value of 39 MG/KG Somewhat anomalous resuits were seen for arsenic

/,1 2170
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and banum 1n the tailing for Hutch 2 Both of the analytical values were roughly three to four
times higher than their feed values Mineral specie typically do not concentrate 1n tailing streams

Table 4.1.2.2.6-1 Table Results MG/KG

Analyses MG/KG As Ba Be Cd Cr Pb Se Stream Fraction
4 Sax

Table Concentrate 172 213 029 | 080 45 377 227

Hutch 1

Table Tailing Hutch 1 173 | 127 020 | o080 23 109 | 227

Table Concentrate 173 145 020 080 33 188 226
Hutch 2

Table TalingHutch2 | 614 | 743 038 | 079 109 170 060

Table Concentrate 6 8 10 7 10 72 8 007
Hutch 1
Table Tailing Hutch 1 59 a7 67 78 50 21 87 078
Tabile Concentrate 3 3 4 4 4 2 5 004
Hutch 2
Table Tailing Hutch 2 32 42 19 11 36 5 0 011

The oversize portion of the minerals Jig contains the more dense mineral particles
Note The shaded area indicates that the data was calculated for each analyte from the weighted
averages of all products

4.1.2.2.7 Spiral Classifier Results—Table 4 12 2 7-1 shows selected data for the spiral
classifier umit operation Sprral classifiers are processing devices used, in most applications, to
make a s1ze separation and concentrate matenals This data gave the impression that the spiral
classifier concentrated in excess of 90 percent of the barium, beryllium, chromuum, and lead into
the classifier overflow Although the classifier overflow analytical values for these metals were
higher than their respective feed values, the concentration effect was more the result of the 68
percent pass value of the stream.

433
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Table 4.1.2.2.7-1 Spiral Classifier Results
Analyses MG/KG| As Ba Be Cd Cr Stream Fraction
%F»“é ’Q "3 : 3 283 &,) - e 3 ey iy »;;? . 2 g‘fd( £, ot o
Und ’
et 4 < A sl i
Underfiow 173 185 0.20 080 28 84 27
Organics 171 237 020 0 80 28 253 225
Distnbution
Overflow, % 70 96 93 74 95 95 68 068
Underflow, % 29 4 7 25 5 4 31 031
Organics, % 1 0 0 1 0 1 1 001
Note The shaded areas indicate that the data was calculated for each analyte from the weighted
averages of all products

4.1.2.2 8 Centrifugal Concentrator Results—Table 4 12 2 8-1 shows selected data for
the centrifugal concentrator umt operation The centnfugal concentrator was mneffective as a
concentrating device for the COCs There was Little difference between the analyses of the feed
matenal and the concentrate The distribution of metals followed the mass distribution of the two

streams
Table 4.1.2.2.8-1 Centrifugal Concentrator Results
Analyses MG/KG| As Ba Be Cd Cr Pb Se Stream Fraction
3 PR a7 @ 2 958
(<
s
Concentrate 225 191 11 10 288 849 27
Pt
(Jelln
Distnbution
Cocentrate, % 44 44 36 33 39 36 38 038
Tailing, % 56 64 64 67 61 64 62 062

Note The shaded areas indicate that the data was calcuiated for each analyte from the weighted
averages of all products
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4.1.2.2.9 Hydrocyclone Results—Table 4122 9-1-1 shows selected data for the
hydrocyclone unit operatton The hydrocyclone, like the centrifugal concentrator, was ineffective
as a concentrating device for the COCs There was little difference between the analyses of the
feed matenal and the concentrate The distribution of metais followed the mass distribution of the
two streams. The hydrocyclone, like the spiral classifier, 1s a processing device used 1n most
applications to make a size separation The hydrocyclone does not concentrate matenals based
upon specific gravity differences

Table 4.1.2.2.9-1 Hydrocyclone Results

Analyses MG/KG Ccr Pb Se Stream Fraction
: : % s ?%E’i % S ;gw ,&?ﬁ%@

Overflow 173 241 15 11 344 111 226

Underflow 173 219 14 13 303 933 227

Distnbution

Overflow, % 40 43 42 37 44 45 40 0 40

Underflow, % 60 57 58 63 56 55 60 060

Note The shaded area indicates that the data was calculated for each analyte from the weighted

averages of all products

4.1.2.3 Specific Gravity Values for COC Mineral Specie—Gravity concentration is
dependent upon the degree of difference between the specific gravity of the muneral specie that 1s
desired to be concentrated or separated from the larger portion of matenal having a lower specific
gravity For example, PbS at a specific gravity of 7 5 can be separated from S1O, which has a
specific gravity of 2 65 using gravity concentrating unit operations For a gravity concentrating
operation to be successful on soil, the specie that are desired to be separated must exist tn
appropnate mineralogical forms and requures a sufficiently high specific gravity in companson to
the other portion of the matenal (the bulk portion of the soil)

Table 4 1 2 3-1 contains naturally occurning mineral specie and their corresponding specific
gravities for the seven COCs of this study It should be noted that an extensive literature survey
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was not performed with regards to potential mineralogical forms for the 1dentified COCs
According to the reference, not all of the COCs have naturally occurring forms No extensive
muneralogical information 1s known about the soil feed matenial used in this study However, the
bulk of the munerals :dentified as occurring naturally do not exhibit high enough specific gravities
to result 1n successful recovery through gravity concentration techmiques The low separation
recovernes experienced 1n this treatability study would be explained by this interpretation

Table 4.1.2.3-1 COC Mineral Specific Gravisies!

Arsenic Banum Beryilium Cadmium | Chromium | Lead Seilenium
AspO3-3 87 | BaCOg-4 43 | BeA1,04-376 Cds-4 82 | No PbCOg-6 6 | No
As503-4 15 | BaSO4-4 50 | BeO-3 01 Natural PbS-7 5 Natural
AspS2-3 35 BesSi04-3 0 Occurring | PbSO4-62 | Occurning

Bep(OH)BO43-2 35 Listings Listings
1Data from the 75th Edition of the Handbook of Chemistry and Physics, CRC Press, 1994

4.1.4 Comparison To Test Objectives

The objective of this treatability study was to determune whether the physical separation and gravity
concentrating operations that make up the TRU-Clean® Process would effectively remove the
seven COCs from RFETS OU2 soil. Results are presented 1n Table 4 1 2-1, Unut Operations
Stream Concentrations and indicate that concentration of the COCs was not effected Further, soil
background data (See Table 4.1 1-1, LESAT Feed, PPRGs, and Rock Creek Study Soil Analyses)
for the seven 1dentified COCs are below the PPRGs, indicating that five of the seven elements
identified may not be COCs Arsenic and beryllium may be exceptions

4.2 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)
In addition to those procedures specified 1n Section 3 2, Sampling and Analysis, QA/QC were

maintained through the use of Sample Management Office (SMO) procedures. Those procedures
were 1-8001-A, SMO Database Input Process (Effective Date 2/28/94), and L-8000-A, Sample

%y b4 St



Physical Separation Document Number RF/ER-94-0010 UN
Treatability Section 40,Rev 0
Study Page 13 of 13

Packaging and Shipping Procedure (Effectuve Date 1/11/94) Samples were shipped to the
analytical facility per Rocky Flats Transportation Safety Manuals, PADC-94-01279

Duplicates were collected for analysis and all values were within the 20 percent Relative Percent
Difference Criteria or withun five umes the instrument detection limuts

rc')ai?q.x
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Acronym List
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Ba

Be

BSCP
Cd
CDPHE
CERCLA

cm?2
Cr
CcOoC

dpm
EPA
LESAT
MG/KG
ou
OWSER
Pb
PPRG
RCRA
RFEDS
RFETS
RFFO
Se

TRU
TSP
UBK

Arsenic

Banum

Beryllium

Background Soils Characternization Plan

Cadmuum

Colorado Department of Public Health and Environment

Comprehensive Environmental Response, Compensation
and Liability Act

square centumeters

Chromuum

Contamunants of Concern

Department of Energy

Disentegrations per Minute

Environmental Protection Agency

Lockheed Environmental Services and Technology
mulhigram/kilogram

Operable Unit

Office of Solid Waste and Emergency Response
Lead

Programmatic Risk-based Preliminary Remediation Goal
Resource Conservation and Recovery Act

Rocky Flats Environmental Database System
Rocky Flats Environmental Technology Site
Rocky Flats Field Office

Selemum

Transuramc Waste

Total Suspended Particulates

Uptake Biokinetic

A2




Appendix B

Data Summaries

B-1

A d <




o’gssxs ROCKY FLAIS

INTEROFFICE CORRESPONDENCE

DATE: January 8, 1993

T O. Erich, Environmental Science and Engineenng, Bidg 51, 273-6110
FROM: P A. Kiefer, Sample Management, Bidg. 080, X8698 2, 4 Lir—
SUBJECT. SAMPLE NUMBERS AND LOCATION CODES FOR SITEWIDE TREATABILITY STUDY

TRU- CLEAN - PAK-002-83

Please direct your Woodward-Clyde sampling crews to use the following location codes and
sample numbers for the surficial soil samples collected for Stewide Treatability Study TRU-

CLEAN.
LOCATION CODES:
SS0001¢3 and SS000293 _
SAMPLE NUMBER BLOCK OF NUMBERS @) LUC‘C 5
SS00500WC through SS00520WC

If you require addiional numbers, then contact me.

klb

cc: \(«":@9
W. S. Busby

C Sunaberg

D Scruggs

EG3G ROCKY FLATS, INC. ROCKY FLATS PLANT P O BOX 464, GOLDEN, COLORADO 80402-046+ (303) $65-7000
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00193
00193
00193
00193
00193
00193
00193
00193
100193
00193
100193
00193
100193
100193
100193
100193
100193
100193
100193
100193
100193
100193
100193
100193
100193
00193
100193
100193
100193
100193
100193
100193
100193
200193
900193
000193
000193
600193
000193
000193
000193
000193
000193
000193
000193
000193
000193
000193
000193
000193
000193
000193

HATRIX
son
SOIL
solL
SOIL
solL
SO1L
SOIL
sot
son
SOl
SOttt
SOfL
solL
solL
SOt
soltL
SolL
SOt
SOlL
solt
$OlL
SOLL
SOt
SoltL
SOIL
SOfL
soit
soiL
SO
SOIL
Soit
SOt
SOl
soiL
SOIL
Soit
501L
solL
solL
SOtL
$OIL
SolL
SOIL
SOIL
SOiL
SolL
sofL
sott
SOl
solL
SOlL
solL

ac

REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL

Sample Nusber Smpl Date

cSecssevencmen

T100001LE
T106001LE
1100001LE
1100001LE
1100001LE
Y100001LE
T100001LE
TT00001LE
TY000014E
TT000011.E
110000 1LE
110000 1LE
T100001LE
1100001LE
T100001LE
T100001LE
VI00001LE
1100001LE
1100001LE
11000010 E
T100001LE
1100001LE
1100001LE
T100001LE
T100001LE
1100001LE
1100001LE
V1000018 E
T100001LE
11000014 E
1100001LE
T100001LE
V1100001LE
1700001LE
1100001LE
11000010
1100001LE
¥T00001LE
t10000VLE
T1100001LE
1700001LE
T100001LE
1100001LE
T100001LE
T100001LE
1100001LE
TT100001LE
11000014
11000014 €
V100001LE
T100001LE
V100001LE

02-JUN-93
02-Jun-93
02-JuK-93
02-JuK-93
02-Jun-93
02- JuN-93
02-JuN-93
02-Ju-93
02- m-93
02-JuN-93
02-2un-93
02-JUN-93
02-JUN-93
02- JuN-93
02- JUN-93
02-Jun-93
02-Jun-93
02- JuN-93
02-JuN-93
02- Jun-93
02- JuN-93
02- JUN-93
02-JUN-93
02-JUN-93
02-4UN-93
02-Jun-93
02-JuN-93
02- SUN-93
02-JuN-93
Q2- JuN-93
02-Jun-93
02-Jun-93
02-Jun-93
02-JuR-93
02-J4un-93
02- JuN-93
02- JuN-93
02-Jun-93
02-JuN-93
02-3UN-93
G2- Jun-93
02- JuN-93
02-JuN-93
02- Jup-93
02- SuN-93
02- JuUR-93
02-Jun-93
02-JUN-93
02-JUK-93
02- Jun-93
02-JuN-93
02-Jun 93

Anal Date
17-JUN-93
17-9uN-93
17-4ul-93
17- JuN-93
17-4UN-93
29-JuN-93
29-JuN-93
17-4u-93
17-3uN-93
17-JuN-93
29-JuN-93
29-Ju-93
29-4UN-93
29-JUN-93
29-JUN-93
29-JuN-93
29-JUN-93
29-3UN-93
29-JUN-93
17-Jun-93
29-Jun-93
29-JuN-93
17-J4uN-93
29-JUN-93
29-JUN-93
29-JUN-93
29-JUN-93
29-JuN-93
29-JuN-93
29-JUN-93
29-JUN-93
29-JUN-93
29- JUN-93
17-JUN-93
29-JUN-93
29-JUN-93
29-JUN-93
29-JUN-93
29-JUN-93
17-3ui-93
24 - JUN-93
29-JuN 93
24-JUN-93
24-JUN-93
24-JUN-93
17- JuN-93
29-JuN-93
29-JuN-93
29-JuN 93
29-JuN-93
29-Jun 93
29-3uM 93

Analytical DATA - March 3,1994

.e 210 Group
asa VOACLP
IRG VOACLP
1RG VOACLP
T1RG VOACLP
T1RG VOACLP
TRG BHACLP
TRG BNACLP
1RG VOACLP
TRG VOACLP
186 VOACLP
IRG BHACLP
TRG BNACLP
1RG BNACLP
TRG BNACLP
TRG BNACLP
TRG BHACLP
1RG BHACLP
TRG BHACLP
TRG BHACLP
IRG VOACLP
1RG BNACLP
IRG BHACLP
TRG VOACLP
TRG BNACLP
TRG BHACLP
186 BHACLP
TRG BHACLP
TRG BNACLP
1RG BNACLP
1RG BNACLP
IRG 8NACLP
TRG BNACLP
TRG BNACLP
TRG VOACLP
IRG BNACLP
1RG BNACLP
1RG BNACLP
IRG BNACLP
RG BHACLP
1RG VOACLP
1RG SMETCLP
TRG BHACLP
TRG SHETCLP
TRG SHETCLP
1RG SHETCLP
TRG VOACLP
IRG BHACLP
TRG BHACLP
IRG BHACLP
1RG BHACLP
186G BHACLP
TRG BRACLP

Chemicat

1,
1,
1,
1,
1,
“
1,
1,
1,
1,
1,
1,
2,
~
~
2,
~
2,

kL b T T

o 1- TRICHLOROE THANE
+2,2-TETRACHLOROE THANE
2-TRICHLOROE THANE

DI CHLOROETHANE
~DICHLOROETHENE

4- TRICHLOROBENZENE
DICHLOROBENZENE
~DICHLOROETHANE

-0 1 CHE ORCE THENE

-0 1 CHLOROPROPANE
~D1CHLOROBENZENE
-DICHLOROBENZENE

+5- TRICHLOROPHENOL

6- TRICHLOROPHENOL

O 1CRLOROPHENOL
~DIMETHYLPHENOL
~DINTTROPHENOL

4-DIHITROTOLUENE

~ 4-DIN) YROTOLUENE
2-BUTANONE
2-CHLORORAPHTHALENE
2-CHLOROPHENOL

2- HEXANONE
2-HETHYLNAPHTHALEKE
2-METHYLPHENOL
2-RITROANIL {NE

2-N1 TROPHENOL

3,37 -DICHLORCRENZ ID INE
3-H1TROAHIL INE
4,6-DINITRO-2-METHYLPHENO
4-CNLORO-3-METNYLPHENOL
4-CHLOROANIL IME
4-CHLOROPIENYL PHENYL ETH
4-HETHYL-2-PENTANONE
4-METHYLPHENOL
4-NITROANILINE
&-HITROPHENOL
ACENAPSITIENE
ACENAPHTNYLENE

ACETONE

ALUHINUN

ANRTHRACENE

ANTITHONY

ARSENIC

BARIUH

BENZENE
BEN20(8)ANTHRACENE
BENZO(a)PYRENE
BEN20(b) FLUORARTHENE
BEMZO(ghl )PERYLENE
BEN20(k ) FLUORANTHENE
BEN20IC ACID

Result
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370
370
1800
370
370
1L
370
30
i
370
370
1600
370
750
1800
1800
370
70
370
1"
370
1800
1800
310
370
31
170
310
14.8
3.5
102

370
440
570
360
140
1800

Unit

ceneoa

UG/KG
UG/XKG
uG/xa
UG/XG
UG/KG
UG/kG
UG/k6
uG/xa
UG/XG
UG/xG
UG/KG
UG/KG
uG/xG
UG/XG
UG/KG
UG/xG
UG/XG
UG/KG
UG/KG
uG/xe
UG/KG
UG/XG
UG/KG
UG/KG
uGsxG
UG/KG
uG/xG
UG/X6
UG/KG
UG/KG
UG/KG
UG/KG
UG/XG
UG/KG
UG/sxG
UG/KkG
UG/XG
uG/xG
UG/KG
UG/KG
MG/KG
UG/KG
HG/KG
MG/XG
NG/KG
UG/XG
UG/KG
UG/KG
UG/KG
UG/X6
UG/KG
UG/KG

Qual

cas
€ CCCCC oo Cao oo Cc e CaocCCCCEcCcCcCctcCEcCCCaEeas

- o

[~ Sy

D.LMT

el AR AN A
wwnw by
oo

W
[
(=

330
1600
330
330
330
1600
330
330
10
330
330
10
330
330
1600
330
660
1600
1600
330
330
330
10
330
1600
1600
330
330
10
40
330
12

40

330
330
330
130
330
1600

JA

RN1 RN2 RN3 RN

- anh b w
- wd e wh vmb S e wnh v b b wh B wh D b =D i b b Ch b wh wd b wh b wb

- s ok b e e
NN <

-t b wh Seh Wb b

1



1}

ol
4]

- Yo e e e B W T G Sm e o o

¢
!
|
¢
$
¢
1
{
{
l
{

s enr maw

YNY ENY ZNM INY

vr

\ [}
vr
yr

vr

\ )

YA

01§

111
ity
(17 %3
0Y

S2932938 3

000}
02

0£g

0z
(1Y
off
ogg
1111
1111
ote
(1141

=

(119
(1179

(1114
(1111
1119
1141
S
ol
otf
4
ol
$
ol
S
002
S

S
0001
]
114
0}
11

]
1119
(1111
11119
(113
i
1111

SIIIIIIJIIIT DO

S22 LI/

~eona

M1 g jenp

ax/on
DN/
9N/90
9%/90
9/9n
9%/
M/
/9N
N/
9N/9W
/9K
9N/
/00
OX/38
94/90
/90
/o0
Ba/on
/90
/00
n/on
oN/on
ox/on
oi/on
9i/on
/3n
9%/9n
/90
w/on
9X/98
/0N
/o0
DX/OM
/o0
ox/9n
o/on
/90
IN/ON
m/on
oX/9n
OX/5H
ON/9H
9X/9n
9%/9n
94/9n
oi/9n
9X/9n
/%N
m/on
m/on
DN/oH
oi/9n

un

weesecnaas

Joaa3

0lf
66
1749
0t
0l¢
S

90°
19
0§
L
4792
0l¢
00201
062
1731
(173 4
0lg
0lg
174 1
0t9

1741
0.t

(1741
0l%
1731
0Lt
82

£y
08%
se
11}
9
il
9
69
4

9
008t
17
1731
1)
9
4
(1731
(1741
1711
0Lt
£9
(739

L,

1jnsay

INIZHIAVOBLIN

1INIIN

ELER TTUR ]
ARIHVIANING 1 00SONL IN-N

HIWYIAJONd-U-§0-0SOUL IN-N

HNNI08A10H
301509 INTIANLIN
A¥nowan

3ASINVONYH
HNISINDYH

L TTER]

VER]

INOVOHIOS |

NO¥)
INIYAA(PI-£°2* 1 JoN3aN]
INVHLI0NO MIVXIN

ANIIQVINIJ0IIAI0%0 MIDVX3H

INITOVINGONO MIYXIN
INIZNIVONO MAVXIH
InFuon 4

N3N LRVION TS
ELEYEERIVTE]
ILVIVHING TANLINGG
IVIVILING 1ANL310

INVH 1 IHOWO INIOHOUG 1 0
Nv¥nioznzale
INIVERINVIY ®)OZHII0
31YIVILING 1A100-u-]0
AVIVHLING TA1NG-v-]Q
¥34402

1802

anassamng

WN1¥ouNd

INYHLINO¥O WD
N2010%0 M2
ANVRII0¥O NI
INIZNIBOYO NI

HNis3?

01¥0OMIVHLIL Hopuy)
30145190 NOBYYD
MW

wNIKoy)

LYIVILING TAZN3E YALnS
INVILIHOHONS

NYOJ0H0YE
IHVILINOYO NI 1 00HOYE

IVIVIENAOIAXINANL3-2) 500
#13(1X4OUdOS 10¥OID-2)s 180

43113004 23080M2-2)5 18

NVHLIHCAXON 13040 WID-2)S 18

Wi Tr838
TOHOZIV 1AZN38

LR L2 el Rk PP

183jway)
9661 '€ HIu)

o~

Jd1IVHE LT
d1313HS LT
d12vhe L1 T}
J1IVNG iy
d13vNg LT
aovim L1
J4TIVOA LT
d1313Ms ol
d1213Hs LT
d1I13MS oy}
LT oNg
4101348 Mo
d1IvNe L1
d1313ms oM
41IVNE ¥l
410VNe o1
410vHe 0wl
d419vNg o84
419vie LT
410vNe oyl
41IVNG 1]
412Y0A 2u)
41IVNE ow
412vHe LT T
d1IVOA 9u1
d10vNe 941
419vN8 L1 T
d12vng LT
d1ovHa 01T
ERET LT
d1313m0s 11T}
419vHe L]
d113Ims N1
d72Y0A ou1
41Iv0A o}
d1IY0A LT
4YIVOA L1TY
L TED) (1271
d1Iv0A ou
d13Y0A L1 ]
d1213Hs LT
d1313us 11T
d1JvH8 031
J41IV0A Dyl
410Y0A Dyl
d12v0A oy
d10VN8 b)]|
d1avNe o1
419vNe LT
d1vng 031
d1313ns o
412vNe LY
dnoltg gtz o

v1¥Q jo2134)0uy

£6-NF-62
£6-NOF-92
£6-NNT-62
£6-NNC-62
£6-NNT-62
£6-Nr-92
£6-MF-21
f£6-NOr-92
£6-Mr-92
£6-Nnr-92
£6-Nnr-£2
£6-MNr-52
£6-HNr-62
£6-Nnr-%2
£6-BNr-462
£6-NNC-62
£6-NOF-62
$£6-MNr-62
£6-MNF-62
§£6-N0r-62
£6-80r-62
f6-Nnr-2)
£4-0Nr-62
£6-HNr-62
£6-8nr-2y
£6-NNP-62
£6-HNr-62
£6-MDF-62
£6-NNT -62
£6-NDF-92
£6-MOC-92
£6-NNr-62
£6-MOF-%92
£6-Mr-21
£6-M0r-1)
£6-N0r-4)
£6-HNF-L1)
£6-r-21
£6-Nnr-4|
£6-NC-2}
£6-NDP-%2
£6-NNr-92
£6-N00-82
£6-N0P-L)
£6-8nr-1)
£6-8nr-14
£6-Nnr-62
£6-NOr-62
£6-NNF-62
£6-NOF-62
£6-NOT-%2
£6-N0T-62

238Q Uy

£6-Mnr-20 371000011
£6-M0F-20 311000011
£6-Mnr-20 211000011
£6-Nnr-20 311000011
£6-M07 - 20 31000011
£6-Wr-20 311000011
£6-mr-20 311000011
£6-Mr-20 371000011
£6-N07-20 31000011
£6-N-20 311000011
£6-M07-20 31000011
£6-M0r-20 31000011
£6-N0r-~20 311000011
£6-M0r-20 311000011
£6-807-20 371000011
£6-NP-20 311000014
£6-H0F-20 311000013
£6-N0P-20 311000011
£6-0nr-20 311000011
£6-Mr-20 371000011
£6-M0r-20 311000013
£6-NOT-20 374000011
£6-H0r-20 37100001}
£6-HnF-20 371000011
£6-NNr-20 211000011
£6-M0r-20 311000011
£6-NNTr-20 371000011
£6-NNr-20 311000011
£6-mnr-20 311000011
£6-HNr-20 311000011
£6-M0r-20 311000011
£6-N0F-20 311000041
£6-80r-20 371000011
£6-Nnr-20 311000011
£6-00r-20 311000011
£6-Mr-20 311000041
£6-N0F-20 311000011
£6-Mnr-20 311000011
£6-wnr-20 311000011
€6-Nnr-20 311000011
£6-Mf-20 311000011
£6-Mr-20 311000011
£6-M0r-20 211000014
£6-Mr-20 21100004 L
£6-00r-20 371000011
£6-Nnr-20 311000011
£6-NWnr-20 311000011
£6-Nnr-20 31000011
£6-8nr-20 31000011
£6-M0r-20 371000011
£6-N0r-20 31000011
£6-Mn7-20 311000011
319q (dws Jaquny 2 )dweg

gL
vy
wn
Tv3an
YN
vy
wn
R\ EL]
M kL)
RAL]]
gL
LAEL
IV
v
v
Iy
N
v
N
vy
RiE!]
van
RLEL]
v
vy
EL)
gL
vy
IV
vy
N
N
Bl E1L]
vy
RAEL]
wa
e
BLE L]
vy
v
v
W
R\E]
VI
v
VN
vy
kL]
VN
Lk
vy
v

——ew

J0

. ——— e

1108
1Hos
110s
1tos
08
11o0s
1ios
1108
1108
1os
1108
Tos
1108
1108
1o0s
1108
Tt0s
108
108
1108
1108
1os
1108
1l0s
1los
7108
110s
1108
110s
108
108
7108
110s
oS
108
1108
Tnos
os
Hos
1108
Hos
1os
1os
1os
1ios
110s
1os
1108
110s
Tio0s
Hos
1o0s

tfrucsace o=

Xuivd s

£61000*
£61000*
£61000*
£61000
£61000°
£61000°
£61000
161000
£61000°
£61000
£61000
£61000
161000
£61000
£61000
£61000
£61000
£61000
£61000
£61000
£61000
£61000
£61000
£61000
£41000
£61000
£61000
£6100(
£6100(
£61001
£61001
£6100¢
£6)ob
£61001
£61001
£6100t
£61001
£6100¢
£6100t
£61001
£6100¢
£61000
L6100
£61001
L6100
£6100
£61000
£6100
£6100
£6100
£6100
£6100

v



e 12 8 v w0
29 8 v g
e B v g
29 8 v cgor
2% 0 v v
29 81 v o
o v 20
eY 12 8 v 9g0°
2 8 v 20
29 8 v gy
12 1£ oL v 999
T 99%0°
8LV yy00-
e 1L vesze
2 IE v 2082
6£00°

v S n

b vr o ogg n

L v s n
aw ’

L g f

tvr ol n
Aot

. v

¢

re

¢

ﬂ

q

¢

. r

r

r

’

r

,

b S a

i v L1 0

1 v S n

B olvr o n

A 2 8

LV S n

i ] fi

oLV o 8

A 0001 8

svr e n

2vr 3 n
iv ot
A 000t

b v oogg n

I vV osg r

v oot n

lllllllllllllllllllllllllllllllllll

499°
2071
fll0°
1650°
e
2488
”we
928°
(214 M
599"
13031
s0°L
6°2
692t
i e
sl

ol

£°g2
114 |
”‘
49
029
osdL

06¢
008t

3)nsay

9£2-Hninvan
BE2-WNINYEN
SE2-Intavan

¥E2-‘S€2-MiNvun
YE2-*££2- WO Mvin
1Y2-Wn121 83y
S£2-WN)ivin
S€2-NniNvan
YE2-'£E2-Wninvan
0%2/652-Mn1N0AMd
9£2-HN1NOLN 4
1y2-Wn131uany
V138 $sow9
VIV SSOW
1YZ-M31 830y
9 INIOUDUOWI - | -sumdy
3L VANINGIQOWOYY-d
N3J0NdOUOWDIG-E°L -9)

iz

30130943 UNIA
MVIIOV TANIA
WN1aVNYA

6-trowyun

4-unowpn

<

~UMounpun

£-woupn
61 -unoupun
9 -umouyun

9

~imoupn

Si-unouny

"
£l
ol

}

-Umouyun
-unouyun
-urouyun
~urounun

8ZH9LD Umouyun
NINLI0N0IHITNY
SINIUX V101

ananioy
Nif

MITIViL

NIHLI0N0INIVELIY

ELEL TR

WnLinovLS

HN100s
YIATIS

LA LENEY]

INAd

HnIssviod

TONING

SNIURANVNIHG

llllllllllllllllllllllllllllllllll

llllllll

Savui
savul
savii
Savil
SaviL
Sqvus
Sovut
soval
savay
Savui
sovil
savik
savui
Savay
Savus
Savui
dRvoA

, drvng

diws
dNvoA -
J1IVOA

4013w

davee 2y
419vie 911
d1IvNe 211
4V 214

47Ivhg 314
dVRE 1L
41vNe 211
473viR 31t
47Ivon
41Iv0A
479von
aavim

T Vs T

d0VoA -~
d1avoA \
aovL M
d11Mms
d1amns
413138
dToVNe
dD1MS
470VNe
41VNe

llllllllllll

9661 'S Y2ueN - viva 19o)3h)euy

A

-~

/»11/

N

?
(-

«
[4
H

X34 £6-435-60 £6-Ir-42 30610060 Iy 1108 11 £61000¢
DuL £6-5V-$2 £6-10¢-62 270610011 3y 1108 11 £61000¢
X3V £6-d38-60 £6-Ir-62 330610018 W3y M08 L1 £54000¢
4L £6-90V-S2 £6-Mr-42 370610012 W3 1108 11 €61000¢
X3V £6-d38-60 £6-W-42 F10610011 V¥ 0% 1L £51000!
UL £6-9NV-SZ £6-Ur-62 170610011 Wiy M08 11 £6)000!
O¥L £6-9W-0F £6-Wr-62 370610041 ‘vay 108 11 £61000!
9¥1 £6-5W-S27 55-W0-22 316010011 Tvay 110S 11 £61000:
O¥L £6-MV-S2 £4-W-42 376910048 T3y T0S$ 14 £61000:
DUl £6-0nv-52 £4-0r-L2 336010011 T3y 108 11 £6i000°
O¥L £6-d33-L) £6-M00-22 16210012 W 08 11 £61000°
DYl £6-d38-24 £6-W0-22 216810011 W3 108 11 £81000
MWL £6-9V-0F £6-W-22 JW6010011 Ty 108 11 £6)000

UL £6-Mnr-21 £6-mnr-20 312000048 Iy
981 £6-Mr-8L £6-NOL-20 312000041 W3y
D¥L £6-MP-02 £6-MF-20 312000011 3y

a3as s £61000
a3s $3 £61000
33 $S 561000

o941 €6-N0-21 §6-NP-20 3000011 W3y O0S S8 £41000
oL £6-MP-67 £6-mnr-20 311000011 W 1103 $3 £61000
JTIVOA Yoy E6-M-21 £6-m0r-20 311000014 Tvan 1103 83 £61000
,OUL £6-M0-92 £6-m0r-20 11000014 Tvae oS $8 £51000
oul £4-Map-2i £6-M00-20 371000041 Way 103 8 £61000
UL £6-M-20 £6-NW-20 371000011 Tvax 03 S8 €si000
J_onn £6-Mr-9Z S6-wnr-20 371000011 Wy 108 $$ £6{000
4TIVNE J11 J11 £6-Mnr-62 £6-M0r-20 311000014 Tvay M08 $5 £61000
dIIVNE 211°311 £5-NAP-62 £6-NOr-20 3711000011 V3 08 88 £61000
d1IVYNS ML I8L £4-Mr-62 £4-MC-20 271000014 1v3y 1103 SS £6100¢
dI0VNE 314 D11 £6-mnw-62 £6-M0r-20 31000042 au 1105 S8 £6100¢
1L £6-M-62 £6-WF-20 371000041 vy 1105 S8 £6100(
JIL £6-M00-62 $6-Mnr-20 1000081 Tvay 0S8 85 £6)

L £6-NP-62 £6-W-20 371000011 3y (08 §S $61

L £6-MP-62 £6-M0r-20 311000041 T3y 108 S8 £6100(
d13VN8 D11, 312 £6-Nw-82 £6-mr-20 F1000015 V¥ 1103 S8 61000
L C6-MP-62 £6-N-20 3116000022 1van 1105 58 £410bx
J1L £6-MIP-62 £6-M07-20 371000011 vy N0s ss gslool
JLL £6-MF-62 £6-N0r-20 370000041 Tvay 1103 $3 £63000
ML £6-NMW-62 £6-N0F-20 371000011 Tv3y 108 S$ £6100¢
UL £6-wnr-21 £6-Mnr-Z0 311000041 TvaN TI08 SS £4t000
OBL £6-MW-L) £6-M0r-20 31000042 ‘tvau 7108 $S £6100
DUl £6-m-2) $6-MP-20 371000011 W3y 108 38 £61000
0¥L £6-MnP-92 £6-M0F-20 311000011 van 1108 S35 £51000
9¥L £6-MP-52 £6-Nnf-20 271000011 i 1108 88 g6l00
QUL £6-MaP-2¢ T6-Nr-20 311000022 W 0% §3 £4100
BU1 €6-MW-L\ £6-NNF-Z0 311000012 tvau 1108 s3 £6100
UL £6-NP-%2 £6-W0F-20 311000011 TvaN 108 S$ €6i00

BEL £6-WF-92 $6-Wr-20 371000015 Y3y
DUl £6-MIr-%2 S6-MP-20 371000011 Way
UL £6-M0-£2 £4-NAF-20 311000011 V3N
0¥l £6-Mr-62 £6-Mr-20 371000011 v
DU) £4-Mmr-92 £6-NAr-20 JT(000011 Tvay
DUl £6-MIP-62 $6-MNE-20 F11000041 VA
DML £6-N0P-62 S£6-M-20 31000011 vay
UL £6-MIP-62 £6-MP-20 311000011 3N

llllllllllllllllllllllllllllllllllllllllll

<)

HOS §S £6100
7108 SS £6100
7108 S8 £5100
08 $$ £6100
0% 88 g6100
10S S$ £6{0¢
108 83 gs10¢
HOS S8 £510¢

lllllllll



SO IIEIIIIIIIIIOOIOPIEIIIIIIIOIID

1113
11111
D€L
1117
11117

oY

0°e
4
1111
0y
oL
114
11
0091
oo9l
1111
oL
oft
0t
(113
0091
0094

1113
0091
1117
0ff
ol
119
ofg
0l
11
1233
009t

B B B BN}

-
<

POOIISDIDIDADIDOOISOIDIDOIODDODIOISOODIODS DO 2>

a/on
ox/9n
2X/9n
oson
/0N
a/on
/90
ox/on
9N/
NM/M
8%/9n
MW/oM
a/on
9x/9n
3/on
/50
ou/on
2%/90
' aa/on
ox/on
ax/on
/9N
/0N
M/on
/o0
o/on
ax/on
/9N
an/on
o%/90
ox/on
ox/on
ax/on
gx/on
8%/9n
oX/9n
ox/on
a%/on
ox/9n
9%/on
ox/on
ox/on
oxN/on
an/on
9%/on
/9N
a/on
o/on
ox/on
o/on
o%/90
o/on

0st
05t
29
47
4]

8L
00064

¥s
0st
09ty

0sg
0sg
ooz}
ool
0s§

0se

T T 0se
0011
0021

0oL
0s¢
00l1
0sg
0ss

0sg
i
1111
0S€
001}

1
S

ANTRANVHONTI(Y)OZNIE
NITANIIC14yB)OZNIE
INIHINVION13(9)0ZN3E
ANFVAL(9)OZNIE
INTIVUNINV(®)OZNIG
INIZNIN

wnlyve

Uo§38suapuoy jopy
JiN3suy

ANOHI INV

INTIVENINY

HON TNV

3INOLIIV

NI TARLHAYNIIY
INTHLNIVNIDY
TONINJOYL IN-Y

- BNIVINVOYLIN-Y

= IONIHAIANLIN-Y
INONVINIS-2-TAHLIN-Y

Hi3 TANIHd TANIRIOYOTHD-Y

INTTINYONOTHI-Y
TONIMITARL M- € -040THD -

ON3NdVAHLIIM-2-0¥11INIC-9"Y

ANTVINVOULIN-§
3NIGIZNI0N0NILA-,§ S
TONINIOULIN-2
ANIVINVOUAIN-2
TONINGVANL -2
ANTIVHANEVIIARLIN-2
ANONYNIN -2

" TONIHIOUOIND-2
INTIVHLNIVHOWO D -2
NoNVIN-2
ANINDL0WLINIQ-9°2
INMNN0L0NLINIG-Y'2
JONINIOULINIG-Y°2
TONIMNSMNLINEG-Y"2
TONIHJOBOINILG-9°2
TONIHIOMO THO N1 -9 ¥* 2
IONIHJONO MO INL-S° Y’ 2
T INIZNIE0NOMIL0-¥°)
ANIZNI0U0MING-E}
3NVJOUJON0TINIIA-2"1
INFLI0W0MINQ-2°)
INVHII0¥OMIIG-2"}
INIINIVOUOHIIG-2°)
INITTNIBOVOWIINL-¥°'2 ¢
ANINLIONOINIL1G-1
ANVHA30¥01HITG-L "
INVRLII0NOMITHL-2°L )

S 3NVHLIONOHIVELAL-2°27L ")

s

AT SRS 2CP See T4 eNev WECeE APCCreEevwEs wemace LT Y TR TY P

7MY £NY ZNY LMY VA 1HV°0 Jenp

Joqaz  3jup

3insey

SNVHLI0WOHITYL-} "L L

Shcccarcesnccsnne cseavme

199jeRyy

470vne
dvne
diovne
40YNe
40V
d1OVOA
d11Ms
d1IVNE D14
d1I13NS
dI313M8
4TIVNE
4TS
4IvoA
41
dRvee ¢
dvee .
dIVNE

Ul £6-D1W-22 £6-Mr-62
ML £6-9NV-42 £6-WP-62
UL £6-DMW-22 £6-WW-62
bul £4-DIW-22 £6-MP-62
Sul £6-DiV-12 £6-Mr-62
Ul £6-9NV-01 £6-Wr-62
OVl £6-DNV-S2 £6-WW-62
i1 £6-91W-22 £6-WIr-62
4l £6-d3S-£1 £6-WN-62
DYl £6-5NV-€2 £4-IF-62
Ou1 £6-DNWV-22 £6-1W-62

¢ DUl £6-5V-£2 £6-N0-62

UL £6-9nNV-01 £6-WW-62

' OUl £6-DV-22 £4-WW-62

oul £6-90V-42 £6-W-62
UL £6-MW-LT £6-WW-62
¥l £6-0W-L2 £6-P-62

T dRVNE < DUl £6-DW-22 £6-Wr-62

dIVOA % BUL £6-9NY-0f £6-MF-62
dIVAR " DUL £6-9NV-22 £6-WI-62
d1IVNE ™ UL £6-DNV-LZ £6-WW-62
dIVNE 1 DU £6-BNV-L2 £6-F-62
dYNE 7 0L €6-9NV-L2 £6-WN-62
JIIVNR ;. O¥1 $£6-DMV-22 £6-UW-62
dVIVNE 1 UL $6-DIW-JZ £6-UW-62
dVNE > D81 £6-DIW-LZ £6-UN-62
dYVNR 2 UL £6-HW-£2 C6-WNW-62
dOVNE - DUL £46-DNV-L2 €6-MF-62
dWVNE -5 DAL £6-DIW-22 §6-MP-62
d1VOA  : 0Nl £6-DOV-01 £4-WW-62
T dVIVNE " ONL €6-DIW-12 £6-MP-62
dVNE O DAL €6-DIW-22 £6-WN-62
d1VOA 1\ DAL €£6-MW-0L €6-UW-62
d10vNe DL £56-BIN-J2 £6-IW-62
41ave D8l €6-0NV-12 £4-NF-62
41V DUl £6-9NW-22 £6-WW-62
41IVNe 981 £6-DIW-LZ £6-WW-62
410vNR 0¥l £6-DIW-22 £6-WP-62
410vme YL £6-DIW-42 £6-UW-62
410Vie DUl £6-DNV-22 £6-WF-62
T d1IVNR o DY $6-DAV-12 £6-WW-62
40V 1 DU} $6-DNV-12 £6-MW-62
dVVOA  ; Su1 £6-DIW-0) £6-WF-62
dVOA DUL S£6-DIW-0) £6-MF-462
d1IV0A o4l £6-DAW-0L £6-MP-62
d1vNg OHl £6-DIW-12 £5-WUW-62
d1IVNE DYl £4-BIW-22 £6-UN-62
d13voA %1 £4-DNV-0l £6-10P-62
dTIVOA ouL £4-ONW-01 £6-MP-62
dTIVOA U €4-9NV-01 £6-MNr-62
d13Y0A UL £4-9nv-0L £4-Wr-62
d1IV0A 8L £6-9NV-0L £6-1Nr-62
dnoun g12 a1

9661°S Yodun - vive Jus)Ihjeuy

INsL001L TVIY
31610011 WY
3610011 VI
31610011 TvIu
211610041 W3n
AN6100LL VI
3610011 TVIN
311610011 V3
F11610011 V3N
371610011 W
Fi610001 W
T11610011 W
F1t6l00LL W
F610018 WV
610018 VI
31640011 TV
3610011 W
318610011 VI
311610018 Tvau
311610041 TV
311610011 Tvay
AT1610011 TN
311610051 Tvan
FU6L00L1 VIS
610011 TV
311610041 VN
211610014 W
1610040 VI
INelooLL vy
1610041 V3N
31610011 TV
1610011 vy
311610011 v
311610011 Tvay
2610001 TVIY
311610011 W3
311610011 WA
371610011 Tvay
1610011 VN
FuelooLl iy
311610001 VN
311610011 VY
370610011 TvIy
311810011 Ty
311610011 W3y
3610011 vy
371610041 3y
FUs10011 T
371610011 V3N
211610011 Tvay
AUSI001L Tvay
610018 VI

238 19UV 018q (dug Jaquny sjdews oy

1

10s 18 61001 <

1108 1L £6L001
710S 1L £61001
T0S AL £6100¢
1108 11 €600
7108 11 41000
108 1L So1001
1108 11 €600
1108 11 s6i000
T108 11 £64001
1108 11 £6100
7108 11 £61001
103 11 £461000
710S 11 §6100¢
1108 11 £4100
7108 11 £6100¢
1108 11 £61000
TOSs 11 £61000
1108 11 £61000
08 11 £6100«
110S 1L £61000
108 11 £€61000
08 1L £6100r
TOS 11 €61000
108 11 £6100
-1108_11 £6100
T10$ 1L £6100
=-T10S i1 £6100
108 11 £6100
108 11 £6i00
1108 11 €6100
T108 11 £6100
10S 11 £6100
7108 11 £6100
7108 §1 £6100
1108.11 £6100
1108 11 $£6100
103 11 £6100
IM0s 11 £6100
108 11 £6100
7108 i1 £6100
1108 11 £6100
1108 11 £6100
03 i1 £6100
108 1L €6100
1108 11 £6100
7108 11 £6100
7108 11 €6100
10S 11 £6100
T0s 11 £6100
710S 11 £6)00
1108 11 £6100

@ VOLCOLLTT SPRUSIELTINTIE chan cnsccoca we Comve

X1¥ive 18



Lap Name:
Lab Code:

L.A.S.
LOCK__

SW - 846

1
INORGANIC ANALYSES DATA SHEET

Case No.: 810RFW

Matrix (soil/water): SOIL_

Contract: ROCKY_FLAT
SAS No.:

v

CLIENT ID NO.

C023702

SDG No.: L2608S
Lab Sample ID: L2608-2
Date Received: 08/10/94

Level (low/med): LOW___ )
¥ Solids: 100.0
Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte jConcentration|C| Q M
7429-30-3 |ATuminum_ 10700(_ 2
7440-36-0 |Antimony_ NR
7440-38-2 |Arsenic__ 62.1|0|_— ——|p_
7440-39-3 [Barium 128 | P
7440-41-7 [Beryllium| _ — 0.60(B P_
7440-43-9 |Cadmium__ 1.4)_ P_
7440-70-2 [Calcium__ - =15200|_ P_
7440-47-3 |Chromium_ 11.0(7 ("
7440-48-4 [Cobalt . 7.5{8B P_
7440-50-8 |Copper . 36.0|_| " |p” f
7439-89-6 (Iron 9020 _ P_
7439-92-1 |Lead 56.5( P
7439-95-4 |Magnesium|__- 24901 p_
7439-96-5 |Manganese 281 |__ — "|P
7439-97-6 [Mercury_ - -0.05|0 AV
7440-02-0 |Nickel 13.1|_ P_
7440-09-7 .| PotassIum 2370( | |B”
7782-49-2 |Selenium_ 1.3{71T W F_
7440-22-4 [Silver 1.4|0 P
7440-23-5 Sodium 1000 P_
7440-28-0 {Thallium_ o.80({®{ T —iF_
7440-62- z Vanadium_ 21.1|_|_—___|e”
7440-66-6 |Zinc_ - —63.7|” P

Color Before: BROWN , Clarity Befor;_: Texture: MEDIUM

Color After: YELLOW Clarity After:. Artifacts:

Comments : g . ;i

Deay Scpeey ORgawié _ _
. FORMI - IN



SW - 846 '

1 ' CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET

Lab Name:
Lab Code:

L-AOSQ
LOCK__

Case No.: 810RFW

Matrix (soil/water): SOIL_

Contract: ROCKY_FLAT

SAS No.:

C023502 l

SDG No.: L2608S

Lab Sample ID: L2608-7
Date Received: 08/10/94

Level (low/med): LOW___
% Solids: 100.0
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte |Concentration|C| Q M
7429-90-5 |Aluminum_ 533 )2
7440-36-0 |Antimony_ NR
7440-38-2 |Arsenic__ 58.3|0 P_
7440-39-3 ' |Barium 4£.5|B P_
7440-41-7 |BeryllIum TR 4 p— b @
7440-43-9 |Cadmium _ 0.75|U{______|P_
7440-70-2 (Calcium__|: 385|B - @
7440-47-3 |Chromium 2.6 P_
7440-48-4 |Cobalt - 1.9/0 P_
7440-50-8 |Copper |- —2.7|8| T |P” ﬁ
; 7439-89-6 |Iron 7270 ||
7439-92-1 |Lead 16.2|0{— " 1p”
7439-95-4 |Magnesium . - 81.7|B pP_ v
7439-96-5 |Manganese 13.4 P
7439-97-6 |Mercury_ - ~0.05|G|____|AvV
7440-02-0 |Nickel 23|V |P_
7440-09-7 |Potassium 188|U0 P_
7782-49-2 [Selenium_ 0.72|{B|__W F_
744Q-22-4 |[Silver 1.3l —"|e"
7440-23-5 (Sodium 325(B P
7440-28-0 [Thallium_ 0.80|U| _W F_
7440-62-2 |Vanadium_ 6.7\B|— —_|8_
7440-66-6 |Zine_ 4.5{_ P_
Color Before: BROWN | Clarity Before: Texture: COURSE
Color After: COLORLESS Clarity After:, Artifacta:

¢
'

Comments: 5 ' o /
Zngcgegg 3(@&@5(25— p.i

' . FORM I - IN
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Lab Name: L.A.S.
Lab Code: LOCK___

SW - 846

1
INORGANIC ANALYSES DATA SHEET

Cage No.: BlORFW

Matrix (soil/water): SOIL_

Level (low/med):

% Solids:

Color Before:

Contract: RCCXY_FLAT

SAS No.:

CLIENT ID NO,

C023602

SDG No.: L2608S
Lab Sample ID: L2608-6
Date Received: 08/10/94

1 i g g I o g 3 o) g ) M) 0O
NN AR M S

Texture:

LOW__
100.0
Concentration Units (ug/L or mg/kg dry weight): MG/RG

CAS No. Analyte |[Concentration|C| Q

-30-5 |Aluminum_ 3380
7440-36-0 |Antimony—
7440-38-2 |Arsenic 61.3(0
7440-39-3 .[Barium 222
7440-41-7 |Beryllium 0.34|B
7440-43-9 |Cadinium 0.79|u|
7440-70-2 (Calecium__ |~ — —279000(_
7440-47-3 [Chromium_ 3.4
7440-48-4 |[Cobalt 2.0/0|————
7440-50-8 |Copper . 6.5(_
7439-89-6 |[Iron 1960
7439-92-1 |Lead 17.0|0\———
7438-95-4 |Magnmesium 13510 _
7439-96-5 |Manganege 112
7433-97-6 {Mercury_ + 0.05(0
7440-02-0 |Nickel 2.6|B
7440-09-7 |Potassium 7238
7782-49-2 |[Selenium_ 0.60|U| _W__
7440-22-4 |[Silver 1.4{U
7440-23-5 |Sodium 707|B
7440-28-0 |Thallitm_ g.80|U|
7440-62-2 |Vanadium_ 8.2|B
7440-66-6 '|Zinc \ T{T- - 44.5(_ .

: :

BROWN, g Clarity Before:
YELLOW Clarity After:.

Color After:

Qencew Bueaze M2

Comments: b&y

Artifacts:

P
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Lab Name: L.A.S.
LOCK__

Lab Code:

SW - 845’

1l
INCRGANIC ANALYSES DATA SHEET

Case No.: B1lORFW

Matrix (soil/water): SOIL_

Contract:

ROCKY_FLAT
8AS No.:

CLIENT ID NO,

C024202

SDG No.: L2608S
Lab Sample ID: L2608-1__
Date Received: 08/10/94

Level (low/med): LOow___
¥ Solids: 100.0
Concentration Units -(ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte (Concentration{C{ Q M
7425-30-5 | XTumum | 12800|_ P
7440-36-0 |Antimony_ NR
7440-38-2 |(Arsenic 61.9|0 P_
7440-39-3 ([Barium ~__ 112 P_
7440-41-7 |Beryllium 0.78|8B P_
7440-43-9 |Cadmium c.80(Uj__—{P_
7440-70-2 |Calcium__| - 11300|_ P
7440-47-3 |Chromium_ 12.2|=|——|=eC @
7440-48-4 |Cobalt - 4.8(8 P
7440-50-8 |Copper’ - - 13.9{_|—_—(BC
7439-89-6 |Iron —11000 - P_
7439-92-1 |Lead 37.5| P_
7439-85-4 [Magnseium 2490 (1T —{p”
7439-96-5 |Manganese 229 P }
7439-97-6 |Mercury .05(T AV
7440-02-0 |Nickel ~11.6|_|——|=_
7440-09-7 |Potassium 27990 P_
7782-49-2 |Selenium 0.90(B F_
7440-22-4 |8ilver 1.4]U P_
7440-23-5 |Sodium 628 |B P
7440-28-0 (Thallium_ 0,80]0 F_
7440-62-2 (Vanadium_ 22.9¢_ P_
7440-66-6 |[Zinc__. 49,1 P_

Color Before: BROWN l Clarity Before: Texture: MEDIUM

Color After: Clarity Mter. Artifacts:

C s
) 7% gcgcm memﬂz:
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SW - 846

b CLIENT ID NO,
INORGANIC ANALYSES DATA SKEET

94T022502
Contract: ROCKY_FLAT

SAS Na.:

o Name: L,A.S.
ab Code: LOCK__ Case No,: G§1l5RFW

atzrix (soil/watex): SOIL_

SD& No.: L21348
Lab Sample ID: L2134-6__

evel (low/med): LOW__ Date Received: 06/15/94
Solids: 100.9 %
Concentration Units (ug/L or mg/kg dry weight): MG/KG 7;{]
CAS No. Analyte |[ConceantrationiC] @ M {\
- 7440-36-0 *| Antimony- | et
- he - }9\ - .
R 7 R TR e ~
. - arium [
7440-41-7 |BeryllIum .20{U ¥
7440-43-9 |Cadmium__ | —0.80{U|_ |®"
7440-70-2 |Calclum _ 153|{B{ ¥ 8"
7440-47-3 |Chromium_ ,99|U P_
7440-48-4 [Cobal: 2.2{0 P )
7440-50-8 |Copper 0.99|U P i
7439-85-6§ {Ixon 120 (% |p_ -
= 7439-92-1 |Lead 8.4|0 -2
7439-58-4 [Magnesiunm 17.7{0 P_
7439-96-5 |Manganese|______—  1.2{Bf{__ ¥ __ |P_
7440-03-0 |Nickasoo 3.8 0|——|=
4 - - s (=3 ¢} .
7440-08-7 |PotassItm|______ 36,1|U P
7782-49-2 |Selenium 22.5(U P_
7440~22-4 |Silver 0.991U P_
AR et o | =
~34- rontIium . ¥
7440-28-0 {Thallium 9.4|0|_ T2
7440-62-2 |vanadium_ 4.01U P_
7440-66-6 |Zinc 3i.3|8 P .
Color Before: GRBY Clarity Befors: . Texture: COARSE
Coleoz After:  COLORLESS Clarity Aftar: Artifaces:
Comments: —_
/R 4 Z
FORM I - IN
- Post-it™ brand fax transmittal memo 7671 |#wtpages » |
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Lab Name:
Lab Code:

Level (low/med):

% Solids:

Color Before:

SW - 846 -

i CLIENT ID NO.
INORGANIC ANALYSES DATA SHEERT

023502
L.A.S. Contract: ROCKY_FLAT
LOCK___ Case No.: 810RFW SAS No.: SDG No.: L2608S
Matrix (soil/water): SOIL_ Lab Sample ID: L2608-4
LOW__ Date Raeceived: 08/10/94
100.0
Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte |Concentration|C| Q M

74239-90-5 |Aluminum 7510 }

7440-36-0 [Antimony_ NK

7440-38-2 |Arsenic 31.5|0 P_

7440-39-3 |[Barium 73.2| | |BT

7440-41-7 |Beryllium 0.42{B|_—_——|e”

7440-43-9 |Cadmium _ 0.80{U P_

7440-70-2 |Calcium | - -~ 29700| | |P” @

7440-47-3 |Chromium 8.2 P_

7440-48-4 |Cobalt - 3.0|B|——|p”

7440-50-8 |Copper %0.8| | ———|®= ﬁ

7439-89-6 |Iron 11600 || |®" f

7439-92-1 |Lead 55.0(_ P_

7439-95-4 |Magmnesium 2160 P_ 6455

7439-96-5 Manganese 144 P

7439-97-6 |Mercury_ - 0,06 AV

7440-02-0 |Nickel 14.2| 1 —|®_

7440-09-7 |Potassium 1330 P_

7782-49-2 |Selenium (T 0.78{B|_W _|F

7440-22-4 |Silver 1.4|0 P_

7440-23-5 |Sodium 1720| | ———|°"

7440-28-0 |Thallitm_ 0.80|9| —__—|F_

7440-62-2 |Vanadium_ 12.8( (T {Pp_

7440-66-6 |2inc 62.0| | |p_

GREY | Clarity Before: Texture: COURSE

YELLOW__ |  Clarity After:i Artifacts:

Color After:

Commentsa:
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’ pa— - V)

1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHERT

|
947022701
Contract: ROCKY_FLAT

Case No.: 61SRFH 8A8 No.:

Lab Nama: L.A.S.
Lab Coda: LOCK__
Matrix (soil/water): SOIL_

DG No.: L3134S
Lab Sample ID: L2134-8

Level (low/med): LOW__ Date Recsived: 06/15/94
% Solids: 100.0
Concentration Units (ug/L or mg/kg dry weight): MG/XG
CAS No. Analyte |Concentration|C] Q M
XTuminum_ 7 3110 Bt D |-
7440~ -36-0 Antimony 6.810 P_
7440-38-2 |Arsenic 17. 3 U P_
7440-39-3 |Baxium ——59.0| |T——|®»_
7440417 |Bem LI 0 31 5| —|=
7440-70-2 |Caleium — 7340|_|—F—|P”
7440-47-3 |Chromiuvm | 6.5| 7| ___|P_
7440-48-4 [Cobalt 2.7{8{_____ _|P_
7440-50-8 |Copper 24.8]{ | " IP_
7439-89-6 |Izon 4340|771 ¥ |PT
7439-92-1 |Lead 35.1{_ P
- 7439-95-4 |[Magmnesium 1460 P
7439-96-5 |[Manganese 120| [ * P_
7439-98-7 |Molybdenu 5.210 P_
7440-02-0 {Nickel 7.9{B 2
7440-09-7 |Potassium T2s0) | |P_
7782-49-2 |Selenium | 22.8|%( _|P"
gzt \sive |l ——
m L]
Tade-dts |sermeiE 4ol ——|
um
7440-62-2 {Vanadium_ O.4f_ P
7440-66-6 |Zinc 43.9]_ P_
Color Before: BLACK Clarity Before: Texture: COARSE
Color After:  YELIOW Clarity After: Artifacts: YES___
Comments : _ g .
GRASS,_ROOTS_AND_STEMS Wer Scezex Zggg $72€

FORM I - IN
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* sma

Lah Rama: L.A.8.
Lab Code: LOCK

Case No.: 61SRFW

Matrix (moll/water): SOIL_

contract: ROCKY_FLAT
SAS KRo.:

L
INORGANIC ANALYSES DATA SERET

{1~ cuzanr  No.

9547023101

8DG No.: L21348
Lab Sample ID: L2134-11__
Date Received: 06/15/94

MEDITN

Level (low/mad): LOW__
¥ Solids: 100.0 )
Concentration Units (ug/L or mg/kg dry waight): MG/XG
CAS No. Analyte |[Concentration|C{ Q X
-950-8 | Aluninum_ 1330 {3 {¥_
7440-36-¢ [Antimony 13.3 P_
7440-38-2 |Arsenic 17.2|01_— —|p_
7440-39-3 |Barium 21.3|B P
el AR s ——
- - um . -
7440-70-2 |Calcium _ 2000 _|— »”
7440-47-3 |Chremium_ 4.5 iy
7440-50-8 | Coppes | i
- - r . -~
7439-89-6 |Iron 1500 | ¥ 19"
7438-92-1 |Lead 3771 P
7439-35-4 |Magnasium 4718\ |¢
7439-96-5 [Manganese 178{ |+ P
7439-98-7 jMolybdenu 5.210 R
7440-03-7 | BotaseTmm 337 (8|——|5"
-09- otasaium —
7782-49-2 |Selenium 22.610 P_
7440-22-4 |8ilver R Y- 1] 1+ § a——
Tsiady (el o e
~24- roncium .
7440-28-0 {Thalldum [T —99,8{U{ T —{p”
7440-62-2 |Vanadium_ 22.9{_| T IP"
7440-66-6 |Zinc p— P Y ®_
Color Before: BROWN Clarity Before: Taxtura:
Calor After: COLORLBSS Clazrity After: Artifactss
Comments : 7"
F[m’c# .Z AbLE Ca/vc
FORM I - IN

o M of <)



_—
1 CLIBNT ID NO.
INORGAMIC ANALYSBS DATA SHEEEBT °

94T023601
Lab Name: L.A.8. Contracts ROCKY_FLAT
Lad Cocde: LOCK__ Came No.: 615RFW  BAS No.: SDG No,: L21348
Matrix (soll/water): 80IL_ Lab sample ID: L3134-7
Level (low/mad)}: LOW__ Date Racaived: 06/15/94
& Solids: 100.0 )
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS Neo. Analyte |Concentration|C{ Q M
7440-36-0 |Antimony I
mon. . —
7440-38-2 Ar-enicy_ ————17.3|v P
7440-39-3 |Barium 12.7|8|———{#"
7440-41-7 |BexrylliItm 0.20|U|————j|®C
7440-43-9 |Cadmium 0.,80{07 P_
7440-70-2 |Caleium _ 3670 | _|—F___|®C
7440-47-3 |Chromium_ 2.3|7| TipC
7440-48-4 [Cobalt 2.2{0|————|P_
7440-50-8 |Copper 4.51B P_
7439-89-6 |Iren 3730 _| ¥ |P_
1 i o
7439-96-5 Ma.glg:m“e 3T |P
7439-98-7 Moghdsnu 8,210 P
s e A —
- otassium -
7782-49-3 |Selenium |— ——  33,7]U|_______|P_
b e o —
7440-24-6 scroncr" 9.0| | -
Ta0-ae-0 | 30213 ——|5-
anadiwn_ .
7440-66-6 |Zinc - 16.5|_ P_
Color Befors: BROWN Clarity Befors: Texture; MEDIUM
Color After: COLORLESS Clarity Aftaer: Artifacts:
Comments -
' L =z i s e
FORM I - IN
1)‘4. 7S L’,/ 51



Lab Naxe: L.A.8.
LOCK

Lab Code:

Matrix (soil/water): SOIL_

Level (low/med)t

$ Solids:

Color Before:

Coloxr After:
Comments:

bW - pqe

Coutract: ROCKY_FLAT !

1
INORGANIC ANALYSES DATA SHEET

# 53

H™D
IBNT ID NO.

94T023201 |

8DG No.:

L2134S

Lab Sample ID: L2134-12_
Date Receives: 06/15/94

2 g 1 13 0 W3 g M o ) g ) g I ¢ I & v o) o T
0 i i O o i e o i o e i B

Texture:

. Casa No.t: S§15RFW BAB No.!
LOW__
100.0 d
Concentration Units (ug/L or mg/kg dry weight): MG/KG
.|cas No. Analyte |Concentration|C| Q
=505 | Aluminum_ _ 3007
7440-36-0 jAntimony 8.8/8
7440-38-2 |Arsenic e S 251 1 1 Ia—
7440-39-3 {Barium 14.5(B
7440-41-7 |BexrylliIum 0.20({0{
7440-43-9 {Cadmium__|— —0.80}|0
7440-70-2 |Caleium 3130 _| ¥
7440-47-3 |Chremium_ 3.3
et (et | ]
- - er .
7439-89-6 Irgg ¥310( |
7439-93-4 |Magasat gt p—
-95- esium
7439-56-5 na.rg:n ese| ™ di.4| | ¥
7439-98-7 |Molybdenu 5.2|10\___—
e 1 H o
-09- asgiun
7782-49-2 |Selenium 2.710
7440-22-4 [Silver 1.010
7440-23-5 |Sodium 3syi|B{ T
7440-24-6 |Strontium 3.6} | *
7440-28-0 |Thalldium 101|0
7440-62-2 |Vanadium_ 8.3{B
7440-66-6 |Zinc e— = 74 1 —
BROWN Clarity Before:
COLORLESS Clarity After:

L/u? 1.4 .Z__—@_é /ﬂ74/¢

Artifacts: ___

MEDIUM

FORM I - IN

ﬁk%@bi§l



SW - B84¢
1

INORGANIC ANALYSES DATA SHEET

CLIENT ID NO.

Cc024402

Lab Name: L.A.S. Contract: ROCKY_FLAT
Lab Code: LOCK__ Case No.: 810RFW SAS No.: SDG No.: L2608S
Matrix (soil/water): SOIL_ Lab Sample ID: L2608-3
Level (low/med): IOW__ Date Received: 08/10/94
% Solids: 100.0
Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte |[Concentration(C| Q M

7423-50-5 |Aluminum_ 80950 |_ P

7440-36-0 |Antimony” NK

7440-38-2 |Arsenic__ - 61.4|0 P_

7440-39-3 [Barium 74.3 -

7440-43.9 |camadum | ——0.7%(0 B=

7440-43 - um .

7440-70-2 (Calcium__ |-~ - 11200(_ P_ é’)

7440-47-3 (Chromium | 10.9|7|——|¢” @

7243-;8-3 gobalc g.% B g_ ﬂb

7440-50- opper - 6.

7439-89-6 |Izen 8200 (7| ——Ip”

7439-92-1 |Lead 17.0{0{ (P~

7439-95-4 |Magnesium| - - 2540 P_

7439-96-5 |Manganese 116 P

7439-97-6 |Mercury_ .| -0.05{0|_____|AV

7440-02-0 [Nickel 7.0|B P_

7440-09-7 |Potassium 1640 P_

7782-49-2 |Selenium_ 0.60(T F_

7440-22-4 |Silver 1.4|U| [P

7440-23-5 |Sodium S66|B P

7440-28-0 [Thallium_ 0.80(U P~

v 7440-62-2 |Vanadium_ 15.9|_ P

7440-66-6 |Zine 18.6| | ——|#¢”
Color Before: GREY Clarity Before: Texture: FINE__
Color After: COLORLESS Clarity After:. Artifacts:
Comments: g Al c e

At
FORM I - IN
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—

Lab Name: L.R.8.
fab Code: LOCXK __
Matrix (soil/water): SOIL_
Level (low/med):

% Solids:

Color Before:

LOW__
100.0 i
Concentration Units (ug/L ox mg/kg dzry weight): MG/KG

CAS No. Analyte |Concentration|C| Q M

-50-5 |Alumiznum_ e iy -
7440-36-0 |Antimony_ 6.8{01— — IP_
7440-38-2 |Arsenic 17.1|U0 P_
7440-39-3 {Barium 23.7|B| ______|P_
TA40 41T | ———0- 30 0| —— 5"
7440-70-2 |[Calcium 3210|_| " —_|#”
7440-47-3 |Chrogium_ 2.8 P
el (St ==

- - 3: 3
7438-89-6 ;382 3580{ |- P
7439-95-4 |MagnasT als——l=

-95- guesium _
7439-96-5 |Manganese| ——E@.i| |V ___IP_
7439-98-7. [MS1 bdeau . 251 ) E—
7440-02-0 |N4 4.6|B|——__|BC
7440-03-7 Po:a.uI"" —427{B|______|P_
7782-49-3 |[Selenium 22.519)____ _|P_
7440-22-4 |8ilver — 0.99|U P_
7440-23-5 |8odium 346(B P_
7440-24-6 |Strontium T1.5| | ¥ ____I1P_
7440-28-0 |Thallium 99.4|0 P_
7440-62-2 |vagadium_|— __—— 7.7|B P
7440-66-6 |8inc o T4.5(_ r_
BROWN ____ Clarity Before: ______ Texture: MEDIUM
COLORLESS Clarity After: Artifacts:

Color After: .

C (855 EreR :74&/@ 7—&0'4@4&/&

Cxunents:

1
INORGANIC ANALYSES DATR SHEBT

SW - 846

Coz

ract: ROCKY_FLAT
Cage No,: 615RFH SAS NoO.:

N g

154

CLIBNT ID NO.

9547022801

DG No.: L21348
¢ L2134-9

Lab Bample ID

Date Received:

06/15/94

FORM I - IN

9 - >
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S * o210 I\/ v
1 CLIENT ID .
INORGANIC ANALYSBS DATA SHEET 5o

Lab Name: L.A.S8. : Contzact: ROCKY_FLAT S4T033s01
Lab Code: LOCX Case No.: €15RPW BAS No.!i SDG No.: L21348
Matrix (soil/water): SOIL_ Lab Sample ID: L2134-5_
Level (low/med): LOW__ Date Racelved: 06/15/954

& Solids: 100.0 .
Concentration Units (ug/L or mg/kg dry weight)': MG/KG

Cas No, Analyte {Concentrationi{C| @Q M
~30-8 |Xlumioum_ 13- I D 2
7440-36-0 [Antimony 6.8({T P
7440-38-3 |Axsenic__ 17.31V P_
7440-39-3 {Barium i8.5(8 P_
e et 1 e
- - m *
7440-70-3 |Calcium 1700|_| -
7440-47-3 |Chromium 2.3 |0 _1P_
i) S 3l —i-
- - 3o . -
et i o= |5
7439-95-4 |Magnesium 304 |B P
7439-96-5 |Manganese|—  59.1| | ¥ __{P_
7439-98-7 |Molybdenu 5.2{0 P
7440-02-0 |Nickel 2.6|U P
7440-09-7 |Potassitm Cx 25811 — b ,
7782-49-3 |Selenium 22.7|U - ‘
adeis (i o
- - m ai
7440-24-6 |Strontium 19.8] | P_
7440-28-0 |Thallium_ 100|0 P
7440-62-2 |Vanadium_ —__ I1.5}_ P_
7440-66-6 |2inc 12,3)_ P
Color Before: BROWN Clarity Before: Textura: COARSE
Color After: COLORLESS Clarity After: Artifacts:
Comments : '
C LMLL&EA__Z{AM«.#
FORM I - IN

F‘a‘ﬂvhs-i



200 mm——— e -

ab Nama:
Lab Code:

LOAOS.
LOCX

S

Matrix (soil/water): 8OIL_

Lavel (low/med):

Tt Solids:

célor Before:
Color Aftar:
Commants :

LOW,

e

100.0
Concentration Units (ug/L or mg/kg dry weight): MG/XG

o - o
!

b}
INORGANIC ANALYSBS DATA SHEBT
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